This research was conducted at the biggest instant noodle manufacturing company in South East Asia. In the process of producing instant noodle, there is inability to reach the target number of production, this is due to quality factor and waste in the use of raw material. Research uses lean six sigma method. In the defi ne phase, the process of identifi cation of waste is carried out by making Value Stream Mapping (VSM) and Waste Assessment Model (WAM) to fi nd out the dominant waste. At the measure phase, the CTQ is decided and calculates the sigma level. In the analyze phase, analysis is done by using Value Stream Analysis Tools (VALSAT),determining the type of dominant defect through the Pareto diagram and knowing the causes of defects with fi shbone diagram. In the improve phase, improvement is made based on the highest Risk Priority Number (RPN) value that is known through the FMEA method. At the control phase, the handle process is carried out so that repairs are carried out continuously. The research fi nds the highest waste weight is due to defective products of 25.03%, sigma value of 4.75, and activities that gives value added (VA) had the highest percentage of 71.31%.The conclusion of this research is the improvement recommendations that is given to reduce the cause of failure of cutter of label machine cuts body label on the type of failure of the label sealer cutting process is not suitable with standard. The improvement step is to close the distance up between the conveyor and the conveyor table in the wrapping area This study aims to overview the ability of ventilated blades to improve the performance of the Savonius rotor based on CFD simulation. Rotor performance is analyzed by static torque, pressure profi le, a airfl ow profi le and vortex area.
INTRODUCTION
Based on data from the Central Bureau of Statistics regarding the production growth in the fourth quarter of the manufacturing industry in 2017 which is released on February 1, 2018, the growth of the large manufacturing industry is experiencing an increase of 5.15%.This growth increases if it is compared to the growth of the manufacturing industry in the fourth quarter of 2016. The increase in the growth of the medium large manufacturing industry was contributed by the food industry by 15.28%, and the transportation industry by 14.44%. The high percentage of manufacturing industry production growth contributed by the food industry illustrates the very tight competition conditions among food producers. The way to survive in this competition is to increase the productivity and quality of products produced, and reduce production cost (Gupta, 2013) .The effort that needs to be done is to reduce waste in the production process. Reduced waste can give a good impact on the production process, namely the production process can run more effectively and effi ciently. The process of im-provement in the production process is needed to reduce waste (Grzelczak & Lewandowska, 2016) .Waste can be interpreted as all activities that do not provide non-value added activities to the course of a production process. The impact appeared if a production process is wasteful, namely the value of the product offered by the company to customers will decrease (Gaspersz& Fontana, 2017). Therefore, an improvement is needed to reduce waste due to activities that do not give valueadded so that the resources managed by the company run optimally. Figure 1 is the 10 stages of the production process of making instant noodles. If the entire process is implemented properly, it can produce instant noodle products in accordance with quality standards. Based on the existing reality, there is still production line that produce instant noodle products that are not in accordance with quality standards. The non-fulfi llment of quality standards makes the company unable to reach the target set. In Table 1 it can be seen if the production output on line 10 has the highest failure rate to reach the target set. The thing that causes the line is not able to reach the production target is that the product produced is not in accordance with quality standards and the emergence of waste. Table 2 contains the total cost of using raw materials for July 2018. Table 2 shows that the company suffered a loss of IDR 210,084,322 due to the addition of raw material usage.
In Table 1 it can be seen if the production output on line 10 has the highest failure rate to reach the target set. The thing that causes the line is not able to reach the production target is that the product produced is not in accordance with quality standards and the emergence of waste. Table 2 contains the total cost of using raw materials for July 2018. Table 2 shows that the company suffered a loss of IDR 210,084,322 due to the addition of raw material usage.
To reduce the two causes of not achieving production targets, lean methods are used to reduce waste or any activities that do not give non-value added activities and the Six Sigma method is used to improve the quality of products. Lean Six Sigma is a methodology for improving quality and minimizing waste (Hassan, 2013) . Research regarding improvements in the production process to reduce waste by using the lean manufacturing approach has been carried out by Rekha ing procedures for the process of weighing and install vibrometer and nitrogen. The formulation of the problem in this study is to determine the weight of waste that occurs in line 10, determine the level of sigma, determine the dominant factors that cause the emergence of waste, and give recommendations for improvements to reduce waste and increase the level of sigma.
LITERATURE REVIEW Lean Manufacturing
Lean Manufacturing is a useful approach to reduce waste and activities that do not give valueadded to the product (Neha et al., 2013) . Lean provides a way for the company to maximize the value received by customers and reduce waste in the production process through radical continuous improvement by fl owing products (material, production process, output) and information by using a pull system (Gaspersz& Fontana, 2017).The lean approach has an advantage, namely it can identify activities in the production process within the company, such as Value Added (VA), Non Value Added (NVA), and Necessary Non Value Added (NNVA). The following is a description of VA, NVA, and NNVA (Hines & Taylor, 2000) . VA includes activities that are able to provide valueadded to products, such as the process of folding, sewing, steaming and others. NVA includes activities that need to be reduced, activities do not provide valueadded to the product, such as waiting activities. NNVA includes activities that are not able to provide valueadded, but are very necessary in carrying out production processes, such as inspection, taking equipment to carry out the operation process, and moving products.
Six Sigma
The six sigma concept was introduced by Bill Smith in 1986 (Supriyanto & Maftuhah, 2017) . Six sigma is a method of improving quality and has a goal to produce products and services that approximate a perfection (Uluskan, 2016) .In Six Sigma, there is a strategy that is useful to increase the number of customers, the strategy is carried out by reducing product defects, minimizing variations and increasing capability in the manufacturing process (Kabir et al. 2013 ). By implementing Six Sigma, the best companies in the United States can increase the effectiveness of all production equipment used signifi cantly from 40% to 85% (Sujova et al. 2016 ).
Lean Six Sigma
Lean Six Sigma method is a combination of Lean and Six Sigma methods. The lean six sigma method is de- fi ned as a business philosophy, systematic and systemic approach that aims to identify and reduce waste or all activities that do not provide non-value added through continuous improvement to achieve six sigma performance level, by fl owing products (material, work-in-process, output) and information by using pull systems from internal and external customers to achieve superiority and perfection, by producing only 3.4 defects in every one million opportunities or operations (Gaspersz & Fontana, 2017) . Lean Six Sigma methodology focuses on controlling the performance of a process to stay at the best level by following fi ve stages, namely DMAIC (Defi ne-Measure-Analyze-Improvement-Control) (Singh & Lal, 2016) .
Waste
Waste is all activities in the production process that do not provide valueadded (non-value added) to the product. Basically, waste is divided into two main categories of waste. The fi rst type of waste is all activities that do not produce valueadded in the initial process to the end of production along the value stream. For example, inspection activities and supervision of workers. The second type of waste is an activity that does not provide valueadded and needs to be eliminated immediately, for example the fi nished product has a defect or there is a procedural error in the production process (Gaspersz & Fontana, 2017) . Generally, there are seven wastes that arise in the production process, namely overproduction, defect, unnecessary inventory, inappropriate processing, excessive transportation, waiting, and unnecessary motion (Hines & Taylor, 2000) .
DMAIC
In the defi ne phase, defi ning problem that emerges is done by making a SIPOC diagram (supplier-input-process-output-customer), which is made an illustration of the fl ow of raw materials and information using VSM (Value Stream Mapping), and identifying the waste that emerges in the production process by using WAM (Waste Assessment Model). In the measure phase, the determination of critical to quality (CTQ), making a control chart and searching the value of the defect per million opportunity (DPMO) and the conversion of DPMO value to the sigma level (Kumar et al., 2014) .In the analyze phase, the root cause of the problem is identifi ed. The tools used at this stage are VALSAT (Value Stream Mapping Tools), pareto diagrams and fi shbone diagrams (Sujova et al., 2016) . The improvement phase aims to formulate improvement recommendations for the problems that have been identifi ed. The thing that is done at this stage is to make FMEA (Failure Mode and Effect Analysis) (Nandakumar et al., 2014) . The control phase aims to maintain improvements based on recommendations for improvements that have been given at the improvement phase and implementpreventiveaction against failure or production process error that can lead to defect (Kaid et al., 2016) .
RESEARCH METHODOLOGY
The focus of the research is directed on the line 10 that produce instant noodles for IDM productGS fl avour. Primary data is collected by conducting interviews, giving questionnaires, and observing. The interview aims to know the changeover time, material fl ow and information in the production process. The questionnaire was distributed to nine sections of production supervisors and a production planning and inventory control (PPIC) employee. Secondary data is collected by recording data and information from company reports, the data collected is data on the number of operators, the amount of production during July 2018, the number of daily raw material usage and the number of defective products.
Observations are carried out for six weeks, where the purpose of observation is to know the course of the production process, to fi nd the cause of the emergence of defect and waste during the production process. There are two types of questionnaires given to respondents, namely a questionnaire that has a function to identify the relationship each waste on the production fl oor and a questionnaire that aims to obtain the weight of eachwaste(waste assessment questionnaire).To identify the relationship each waste (fi rst type questionnaire), a questionnaire is given to four sections of the production line supervisor and a PPIC employee, while the questionnaire on the waste assessment questionnaire (second type questionnaire) is given to the fi ve sections of the production supervisor. To fi nd out the changeover time, material fl ow, and various information in the production process, an unstructured interview is conducted with the production supervisor and PPIC department employees. Data regarding the number of production operators, the amount of production, total daily use of raw materials and the number of defective products obtained through company reports.
DATA ANALYSIS AND RESULT

Defi ne Phase
The things carried out by the author at this stage are to make a supplier-input-process-output-costumer (SIPOC) diagram, value stream mapping and the concept of waste assessment model. SIPOC diagrams are used to emphasis the physical fl ow coverage illustrated in value stream mapping. Tables 3 and 4 show the fl ow from suppliers to customers both external and internal. Table 5 contains each operation in the production process and the results of processing data used for data boxes in VSM. In the table, the biggest uptime is 100%, this is caused by the changeover time of 0 seconds. Based on VSM process, the time obtained for non value added activities is 211.14 seconds and the value addedactivities time is 539.89 seconds, while the total time from the waiting activity for the fl our mixture to enter until the quality control process is 751.03 seconds. 
Value Stream Mapping
Identifi cation of Waste with a Waste Relationship Matrix (WRM)
The initial stage of the waste identifi cation process is started by distributing questionnaires to fi ve respondents, namely four sections of the production line supervisor and a PPIC employee. Respondent's answer (in letter form) then proceed to the weighting process. The answer is entered into the WRM table. The letters in the WRM table are converted to numbers (A = 10, E = 8, I = 6, O = 4, U = 2 and X = 0), then the conversion resultisput in the Waste Relationship Value table.
In Table 6 , it can be seen that the largest percentage is from defect and to defect, where the percentage is 18.92% and 20.72%. The amount of these two percentages shows that the waste due to product defects can be expressed as waste caused by other waste.
Identifi cation of Waste with a Waste Assessment Questionnaire (WAQ)
There are 68 different questions in the WAQ questionnaire. Table 7 shows that the biggest waste percentage is waste due to product defects (25.03%).
Measure Phase
This stage is started by setting the quality criteria (critical to quality) according to the company, then calculating the DPMO value and sigma level. Table 8 is a quality criterion (CTQ) which is done by recording the factors that affect the product defects listed in the company's production report.
Control Chart
P control chart (P-Chart) is used in this research, Figure 2 shows that the production process has been controlled and the process capability can be calculated to obtain the sigma level. The value of P ̅ is 0.006281, the UCL value is 0.007069, and the LCL value is 0.005493.
Sigma Level Calculation
After the data is controlled, the total production for July 2018 is 1,322,341 units, there are 11 quality criteria chosen as the cause of the emergence of product failure. The number of product defects in July 2018 was 8,306 units. For obtaining sigma value, data on the number of production, criteria for defects and the number of defects are used. Hence, the sigma value obtained in this study is 4.75.
Analyze Phase
At this stage, analysis is conducted to the tools used and looking for the root causes of the emergence of defects in the process of making instant noodles. There are several steps in the process carried out at this stage, namely analyzing using value stream mapping tools, pareto diagram and fi shbone diagram. Table 9 shows the results of VALSAT calculation obtained through multiplication between weight values with VALSAT matrix. Table 9 shows that PAM has the highest value, which is equal to 540.96. Table 10 shows the sequence of activities based on VA, NVA and NNVA. In the summary, it can be seen that activities are very dominating during the production process of making instant noodles. Figure 3 shows the types of defects that are selected to be studied in depth, namely the label sealer cuttingprocess is not suitable with standard, noodle angle is not suitable with standard,noodles break, and strands of noodle are not cut 
Value Stream Mapping Tools (VALSAT)
Analysis of Dominant Defect Products with Pareto Diagrams
Improvement Phase
Improvement recommendations are given to reduce waste due to product defects that have been known through a cause and effect diagram.
In Table 11 , it can be seen that the cause of failure of the labelmachinecuttercutslabelbody has the highest RPN value, which is equal to 720. The improvement recommendation given to reduce the cause of this failure is to close the distance up between the conveyor and the conveyor table in the wrapping area. The reason for the close up of the conveyor table with the conveyor in the wrapping area is to anticipate the easy shifting of the noodle position when entering the packaging area due to the difference in conveyor speed. Figure 5 shows that the size of noodle is 10 x 9 cm, the noodles are on a conveyor that has a size of 14.7 x 13.3 cm. Based on the picture, there is distance on the left and right of the conveyor with a conveyor table. This distance can make noodles easily shifted because there is no retaining the noodles position when fi lling the seasoning wrap. Figure 6 is improvement recommendation given to the company, where the distance between the table and the wrapping conveyor area is narrowed.
The purpose of giving this distance is to keep the noodle position straight and not shift to the edge of the conveyor. The position of the noodle which is straight and is in the middle of the conveyor can make a seasoning wrap, seasoning oil and crackers fall right in the middle of the surface of the noodles. Rework appears, time is wasted to separate noodle with labelthat is not suitablewith quality standard, waste appears andnoodlearebroken (the possibility of one potential can appear) 10 9 8 720
Closing the distance up between the conveyor and the conveyor table in the wrapping area 
Control Phase
The next step is to make control document as form of quality control during the cutting and folding strand noodles, frying noodles, and wrapping noodles with label. The recommendation given to reduce the three types of failure are checking the cutter sharpness on the cutter machine, spraying oil on the fryer retainer chain and checking the position of the sensor on the seasoning and cracker autoloader engine, as well as the seasoning autoloader machine.The control process is carried out every hour, the aim is to reduce waste due to product defects that appear.
CONCLUSION
The result of the identifi cation of waste in the line 10 that has been carried out by using WRM and WAQ, obtained the fi rst rank waste, namely waste due to productdefects that have a weight of 25.03%. The calculation of the sigma level obtained in the line 10 process for July 2018 is 4.75 sigma. Based on the results of FMEA, the cause of the failure of the cutter of label machine cuts labelbody obtains the highest RPN value of 720, this describes if this failure is the dominant cause of the appearance of waste due to product defects.
